ecently, interest in the study of oral candidiasis has markedly increased mainly because of its association with human immunodeficiency virus (HIV) infection, but also due to its relation with potentially malignant lesions of oral mucosal. Many authors have studied the characteristics of oral mucosa in immunocompromised patients in order to find the differences in immunologic reactions to the development of candidiasis. There are a number of oral lesions that are clearly associated, more often than others, with either candidial infestation or frank invasion (1).
INTRODUCTION
Recently, an interest in the study of oral candidiasis has markedly increased mainly because of its association with viral infections due to human immunodeficiency, but also because of its relation with potentially malignant lesions of oral mucosa. These lesions belong to the wide group of leukoplakia. Leukoplakia is a clinical term used to describe a range of nonspecific white lesions, whose appearance does not generally correlate well with histopathologic changes; therefore, biopsy should be performed in all cases to determine which are precancerous or potentially malignant ones. In order to study the association of Candida albicans and the types of mucosal lesions, we took 30 consecutive biopsies of oral mucosa and the smears for microbiologic examination from the changed surface of mucosa and from the rest of oral cavity. The study group consisted of 30 patients, 21 women and 9 men, with the average age of 50.23 years (range, 25-77 years). In 6 cases Candida was diagnosed in mucosal biopsy. In the smear from the lesion, it was present in 3 cases, and 2 cases were found in the smear from an unchanged oral mucosa. In 9/30 cases (30%) Candida was positive regardless of the smear area or mode of diagnosis. The most common lesion is leukoplakia, diagnosed in 12/30 cases (40%), in 6 female and 6 male patients. The average age of those patients was 52.42 years. The lesions were located as follows: cheek mucosa -5 cases; gingival mucosa -2; lower lip -2; floor of the mouth -2; soft palate -1; Candida was present in 3/12 cases. The lesion with the second highest incidence is lichen planus (9 cases), with positive Candida infection in 4/9 (44.44%). Epithelial dysplasia, although diagnosed in a very small number of cases (1/30 or 3.3%) with leukoplakia, was associated with a Candida infection. Generally, Candida is present in potentially malignant oral mucosal lesions (in 3/12 or 25% of leukoplakia cases, in 4/9 or 44.44% of lichen planus cases, and 1/1 squamous papilloma), with an increasing incidence in lesions with serious dysplastic epithelial changes. and peels it away. Clinically, this process results in a red, denuded, glistening surface with a long, cigarette paper-like, scaling, advancing border. The infected mucous membranes of the mouth accumulate scale and inflammatory cells that develop into characteristic white or white-yellow, curdy material (2-4). Potentially malignant oral mucosal lesions belong to the wide group of leukoplakia, and as a clinical term is used to describe a range of nonspecific white slightly raised, white, translucent patches to dense, white, opaque lesions, usually well-defined plaques that show little tendency to extend peripherally, with or without ulceration on the vermilion border of the lips or any part of oral mucosa. The most common sites of oral leukoplakia are commissures and buccal mucosa. Smoking is the most common cause of oral lesions, but chronic irritation from carious teeth or malaligned dentures is also a cause. Histologic changes occur, varying from mild scaling and epidermal thickening with minimal inflammation to varying degrees of dysplasia or carcinoma in situ (5) (6) (7) (8) .
The clinical appearance of leukoplakia does not generally correlate well with the histopathologic change; therefore, biopsy should be performed for all cases. Small lesions may be removed and simply followed if the histology is benign. Plaques that histologically exhibit atypical or even malignant features should be properly treated. Many lesions clear spontaneously when cigarette or pipe smoking is stopped. Long-term follow-up is desirable to check for recurrences (7, 9) . The hypothesis is that cancer (CA) is commonly associated with different oral mucosal lesions regardless of the patient's sex and the anatomical part of oral mucosa, this association being more expressed in potentially malignant diseases of oral mucosa. The aim of the study is to establish if there is any significant association of Candida albicans infection with oral mucosal lesions; also, if there exists such an association, to determine the type of lesion that is most frequently, connected with it.
MATERIAL AND METHODS
In order to study the association of Candida albicans and the types of mucosal lesions we took 30 consecutive biopsies of oral mucosa obtained from the Clinic for Stomatology of the Medical Faculty in Novi Sad. All biopsy samples were processed according to the standardized laboratory method in the Institute of Pathology and Histology, Clinical Center, Novi Sad. At the same time, with obtaining the biopsy, the smear for microbiologic examination was taken from the lesion and from the rest of unchanged mucosa of oral cavity. At least four histological sections stained with the HE method and four stained with the PAS method, for the visualization of fungi, were examined per case. Although the epithelial hyperplasia, hyperkeratosis, superficially located microabscessus and chronic inflammatory infiltrate in the lamina propria of mucosa pointed to the infection with Candida, the reliable evidence were PAS-positive hyphae, to visualize glucan, manan and other polysaccharides in fungal hyphae. Smears were prepared and stained according to standardized microbiological laboratory method.
RESULTS
The study group consisted of 30 patients, 21 women and 9 men, with the average age of 50.23 years (range, 25-77 years). The group of female patients had the average age of 52.24 years (range, 25-77 years). The group of male patients had the average age of 45.56 years (range, 30-55 years). Biopsy sites are presented in Table 1 .
Histopathologic diagnoses from the biopsies of lesions are listed in Table 2 . In Table 3 , the type of lesions and their localization are listed.
The distribution of lesions has no statistical significance concerning the site of lesion, nor the patients' gender nor the type of histopathologic diagnosis. In one leukoplakia case, a mild dysplasia (grade I) was diagnosed in a female patient of 77 years, with a lesion in the oral cavity floor and with the simultaneous presence of Candida in the smear from the lesion and in the smear from the rest of oral mucosa. In 6 out of 30 (20%) cases, Candida presence in mucosal biopsy was diagnosed. In the smear from the lesion, it was present in 3 cases, and 2 cases were found in the smear from an unchanged oral mucosa. The presence of Candida in the biopsy material, in Table 1 . Biopsy site in relation to gender Table 2 . Histopathologic diagnosis in relation to gender Table 3 . Histopathologic diagnosis and the site of biopsy the smear from the lesion and from the surrounding mucosa, in relation to the site of the lesion and the patients' gender is listed in Table 4 . In 9 out of 30 cases (30%), Candida was positive regardless of the smear area or mode of diagnosis. In two cases, Candida was positive in two diagnostic procedures (biopsy and smear).
DISCUSSION
The exact pathologic significance of fungal, mainly the candidial infection is still unknown, but leukoplakia could be a potentially malignant oral mucosal lesion, and the Candida infection is generally accepted as the main etiologic factor for the occurrence of oral epithelial neoplasia. The infection usually accompanies denture stomatitis, with immunosuppressed states, including HIV and diabetes (10) . Noninvasive hyphae and fungi could be diagnosed in the smears and in the culture, but could be lost during the laboratory handling of the biopsy specimen, leading to a negative result in histopathologic examination. Cawson reported negative Candida test results in 20 healthy people, as well as in 31 smears from unchanged oral mucosa areas in leukoplakia biopsy proven patients (11) . This is well in opposition to the results of other authors who showed that 25% to 90% of healthy population is Candida carriers (12) . In our material, Candida was diagnosed in 9 out of 30 cases (30%) at least by one diagnostic procedure. The most common biopsy site is cheek mucosa (16/30, 53.33%), and in this area lichen planus is the most common lesion (8/9, 88.89%). At the same time, this region is the most frequently infected with Candida, which was diagnosed in 3/9 cases (33.33% of all cases, but in 2/6 biopsy material and in 2/3 smears from the lesion and in the smear from unchanged mucosa). Other authors report similar incidence of cheek Candidiasis (13, 14) . The most common lesion in our material was leukoplakia, which was diagnosed in 12/30 cases (40%), in 6 women and 6 men. The distribution of lesions is presented in Table 3 . Candida was present in 3/12 cases. In only one case mild dysplasia was present (1/12, 8.3% of leukoplakia cases or 3.3% of all cases).
Squamous cell carcinoma develops in up to 17% of all leukoplakia patients. In a study of 500 patients with oral leukoplakia, there was squamous cell carcinoma in 9.6% of the cases and dysplasia in an additional 24%. Leukoplakia on the floor of mouth and the ventral surface of tongue is associated with the highest risk of cancer. The development into carcinoma takes 1 to 20 years (9, 11, 15) . In our material, carcinoma in situ or invasive carcinoma was not diagnosed in the close proximity to any of potentially malignant oral mucosa lesions. The lesion with the second highest incidence in our material was lichen planus (9 cases, with positive Candida infection in 4 of them, i.e. 44.44%). The onset before middle age is rare; the mean age of the onset is in the sixth decade, although in our material the average age of those patients was 51.56 years. Usually, women outnumber men by more than 2:1, but in our study it is 9:0 (probably because the overall ratio was 21:9). Oral lichen planus can occur without a cutaneous disease. The mucous membrane involvement was observed in more than 50% of patients with cutaneous lichen planus. The lesions may be located on the tongue and lips, but the most common site is the buccal mucosa. In our cases, the lesions were found on the cheek mucosa in 8 cases and on the lower lip in 1 case. Candida infection was established in 17% to 25% of ulcerated and nonulcerated cases of lichen planus. Malignant transformation occurred in 1.2% of patients (16) (17) (18) . Epithelial dysplasia, although diagnosed in a very small number (1/30 or 3.3%), is associated with leukoplakia and with Candida infection diagnosed both in the smear from the lesion and elsewhere. Generally, Candida is present in potentially malignant oral mucosa lesions (3/12 or 25% of leukoplakia cases, in 4/9 or 44.44% of lichen planus cases, and 1/1 squamous papilloma). This result is in agreement with others (10, 15) . Although the significance of fungal infection is sometimes underrated, its clear association with a moderate to severe epithelial dysplasia was established, and the dysplastic lesions infected with fungi had a three times greater chance to aggravate their degree. The higher incidence of fungal infection with potentially malignant oral mucosal lesions was found, as compared with those without malignant potential (7, 15) .
CONCLUSION
In our study group, the most common lesion was leukoplakia (12/30, 40%), and the second one was lichen planus (9/30, 30%). The most common site of the lesions was cheek mucosa (16/30, 53.33%). Positive test results to Candida were found in 9 cases (30%). Epithelial dysplasia was diagnosed in only one case (3.3%), with a positive test results in the smear of the lesion area, as well as in the surrounding unchanged mucosa. Probably in our Table 4 . Candida presence in biopsy, from lesion smear, and from unchanged mucosa, in relation to lesion type, localization, and gender study group, as a highly selected one from a specialized clinic for stomatology, and in a relatively small number of cases, it is not possible to prove the frank association of potentially malignant oral mucosal lesions with the candida infection. It is assumed that a small number of epithelial dysplasia cases is due to a poor knowledge of the population about the potential malignancy of oral mucosal lesions and, consequently, inattention to minor changes. Another reason could be only sporadic biopsy sampling of oral mucosa from discrete lesions. Both conclusions could be drawn based on a large number of invasive carcinoma in this region, which are diagnosed from year to year.
